45 Provisonal Guidancefor theInitial Assessment of Aquatic Effects

451 Introduction

1 This document provides guidance for theinitid assessment of aquatic effects of High Production VVolume (HPV)
chemicaswith afull SDS. Itisbassd mainly on the " Guidance Document for Aquetic Effects Assessment” (Ref. 1), which
was drefted initidly by the Netherlands in the framework of the OECD Hazard Assessment Programme and is now
published as OECD Environment Monogragph No. 92, This Monograph is basad on the reports of the following three

Workshops

- Application of Quartitative Structure Activity Reaionships (QSARS) to esimate ecotoxicity data (Utredht,
12-14 September 1990) (Ref. 2);

- Bxtrgpolaion of ecotoxicity datato the red environment (Arlington, Virginia, 10-12 December 1990) (Ref.
3),

- Effedtsassessment of chemicdsin sediment (Copenhagen, 13-15 May 1991) (Ref. 4)

2 These documents (Ref. 1, 2, 3 and 4) can be referred to whenever detalled information relating to the assessment
procedure presented in this document is reguired.  In paticular, examples of effects assessments in Ref. 1 are useful for
underganding the procedure.

3. This guidance can be gpplied to soluble compounds, however, it may nat be suitable for dementsin the metdlic
date and for insoluble substances.

4. Recently, the Europesn Commisson has devdoped the Technicd Guidance Document for risk assessment of
new and exising chemicas (Ref. 5), that indudes detailed guidance for agudic effects assessmant.

452 Backgroundto Aquatic Hazard Assessment

5. Environmentd hezard assessment is defined as the assessment of the potentid of a chemicd to cause adverse
effects on the environment and/or man.  Effects assessment can be defined as the identification and gquantification of the
potential adverse effects of chemicals on individuds, population or ecosystems by meens of laboratory testing or field
obgavations  In an assessment procedure, @ comparison is made of the caculated "low risk” concentration where no
unecoepteble adverse effects on the ecosystem are expected (i.e Predicted No Effect Conoentration, PNEC)™ and the
concentretions that are present in the environment, ether messured or cdculated (e Predicted Environmentd
Concentration, PEC).” This comparison gives some indghts into the risks thet the chemical under study poses to human

beings or to spedific gpedesin any environmentad compartmentt.

6. Aquatic effects assessment of chemicals is a sequentid prooess that may comprise three dages initid, refined
and comprehensve, where each Sage depends on the type and quantity of information thet isavallddle

7. Intheinitid aquatic effects assessment on which this document focuses, the impact of the chamicd is generdly
as=ssad againg only one or twio represantativees from each of three trophic levels by means of short-term toxicity tegts i.e
usng primary producers (agee), primary consumers (Daphnia) and predators (fidh). Refined effects assessments are bassd
on chronic or sub-chronic tess wheress (sami-) fidd dudies provide the bads for comprehensve effects assessments
Hence, the process of effects assessment goes through Sages of impredise to predse edimations of the concentration thet
will have no adverse ffect on the ecosydem under condderation.

This Provisond Guidance was fird prepared by the OECD Seardaria in 1992 bassd on the reaults of three OECD
Workshops (see para 1). It has been updated to reflect comments by Member countries and agreaments reeched in the
context of the OECD Exiding Chemicas Programme up to April 1996.

Maximum Tderable Concentration (MTC) isdso used synonymoudy.

The methods which can be used to cdculate environmental concentrations are adaressed in "Provisond Guidance of Initiel
Asessment of Environmenta Exposure” (see Section 4.3).  Diskettes comprisng environmentd exposure modds for
cdculdion of PECs are dso available 1t should be noted that al important emisson sources should be dealy identified in
determining PECs
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8. Fgure 1 presants an example of a schame for an aquatic effects assessment. 1t indudes not only the initid
as=ssment proosdure, but dso refined and comprenensve assessmant procedures which can be paformed when
informetion beyond thet in SDSisavailable

9. Information availdble through databases and publications as wdl as from indudry should be collected
intensvely. The data should then be evduated by gppropriate assesors, for example expartsin the fidd of environmentd
chemidry and toxicology, before they are used for an environmentd effects assessment. It isnecessary to review the origind
publication to ass=ss the data collected through databases. In the SDS work, the datas should be generated according to
guiddines such as the OECD Tegt Guiddines usng Good Laboratory Pradtice (GLP) Prindples  (Criteria which could be
used for evduation of dataisgiven in Section 3 of Ref. 1. Its summary, with some amendments is atached as Annex 1 to
thisdocumertt.)

10. In aninitid assessment basad on the information obtained in the SIDS work, a sat of assessment factors would
be gpplied (se Section 6 of Ref. 1). Also aQSAR gpproach usng physcal-chemical propertiesis gpplicable for etimating
the toxiaty of chemicals on a case-by-case bass when no data or only data for one tes goedies are avalable or when the
meesured datafor a gpediesis deamed to be unacogptable Thiss gpproach may o be usad for esimating aPNEC vdue by
the gpplication with assessment factors (see Section 7 of Ref. 1). For chemicals where additiond information beyond the
SDSaeavalade, the posshility of carrying out higher Sages of assessments could be congdered [eg. those based on fidd
tedting (see Section 4 of Ref. 1), those by the extrapolation method (see Section 5 of Ref. 1)].

11 In edaiition, indirect effects on birds and mammals (see Section 8 of Ref. 1) and effects on benthic organisms (see
Section 9 of Ref. 1) of achemica could be congdered depending on the use and proparties of thechemical.

12. When conddering refinement of effect assessments or further teding, refinement of exposure assessment should
a0 be congdered.
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Figurel - An Exampleof an Aquatic Effects Assessment Flow Scheme

1 Calaulation of PNEC
—p Daa p Colledionand
BEvdudion
(Section 3)
ffects Assessment on
Aquatic Organiams

yes yes
BeyordSDS — ) HddDaa — 3 Usedf FddDaa

no no (Section4) Asesmant
no yes
adaonChronic ——p eg. Extrgpolation  PNEC§or
Tox. onMultiple Method
Soedes(eg. five (Section 5)
or more different goedies)
woxidaty Daa P Assssment ————F PNECfor
onlormore yes Factors Initid
Soedies (Section 6)
no
yes
QAR p QAR
Approach
no (Section7)
Teding

2 Comparison of PNEC with PEC

PEC/PNEC < 1 - Chemicals of low current priority for further work

Hection Criteria  Comprehensve

Note  Section numbersin brackets (eg. Section 3) refer to the gppropriate Sectionsin Ref. 1.

PEC/PNEC ® 1 - Consideration of further work or actions (post SIDS testing, detailed exposure andysis, in-

depth risk assessment or further risk management actions)

EXCHWMANUAL\9%6-4-5DOC/May 1996



453  Outlineof Various Approachesto Aquatic Effects Assessment
Aseessment Fadors

13. When only a limited data st is avaladle for an initid assessment of a chemicd, such asis the case for mogt
SIDS chamicds, assessmant factors can be usad to adjud the effect concentration and to edimate a PNEC.  However,
as=sment factors should be goplied with care to acute data for subgtances which are suspected of having apedific mode of
action, or which have ahigh log Ps, or which sgnificantly bicaccumulate

14. Assessment factors may be used to extrgpolae:
- fromthelowes chronic NOEC to thefidd Stuation;
- from concentrations with acute effects to NOECs, and
- totakeacoount of inter-gpedes differencesin sengtivity.

15. Severd &S of assessment factors have been proposed to dete: Table 1 summarises proposals from the OECD
Arlington Workshop (Ref. 1 and 3), the Europeen Commisson (Ref. 5) and ECETOC (Rd. 6). These factors can be
modified under cartain conditions (eg. an assessment factor of 1000 in the EU Technical Guidance Document can be
lowered to 100 with certain evidence); however, such modifications of the factors are not explained here (pleese see the
references).

Tablel Propossd Assessment Factorsfor Application to Aquatic Toxidity Data
for Edimatinga PNEC

Asssment factor
Avallableinformetion gpplied goplied to the lowest value
(modifications not induded)
(@ OeCD (b EU (o ECETOC
Workshap Technicd propo
Guidance
Documet
Oneaoute L(E)Cs for acute toxiaty from onetrophic leve 1000 - -
Atleagt oneacute™ L(E)Cs from each of threetrophic levels of the 100 1000 200
base-=t (fish, Daphnia and dgee)
One donic NOEC (ether fish or Daphnia) - 100 -
Two dhronic NOECsfrom gpedes represanting two trophic levels (fish - 50 5
and/or Daphnia and/or dlgee)
Chronic NOECsfrom at leedt three gpeaies (normlly fish, Daphnia 10 10
and agae) representing three trophic leves
Fdd dataor modd ecosysems - casehy- 1
cae

In the EU Technicd Guidance Documert, "short-term toxicity” and "long-term toxicity” are used indeed of "acute toxidty”
and "chronic toxiaty”.
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16. With regpect to the OECD Arlington Workshop proposas afactor of 10 is suggested for each extrgpolaion Sep
described in para14. This gpproach isamodification of amethod proposed by USEPA (Re. 7).

17. Assessment factors proposad in the EU technicd Guidance Document depend on the proparties of the chemicd
and the condiitions of testing (such as use of the mogs sendtive gpedes). In arecent Sudy (Ref. 8), afactor of 100 between
the E(L)Cs of acute toxiaity and NOEC of chronic toxiaty has been shown by mesesured detato be generdly judifigble

18. ECETOCs proposas ae bassd on compaisons of toxicty daa An acutecdhronic raio of 40, a
chronic:ecosysem rdio of 5, and an ecosysem:fidd ratio of 1 are suggested.

QSAR Approach

19. When exparimentd dataare limited, QSARs are ussful for estimating toxidties of chemicas

QSARS besad on chemica dasses are used widdy (for example Ref. 9). Proper sdection and use of amodd for agiven
chemica can be carried out on a case-by-case bags by usng computerisad systems such as US EPA ASTER (Ref. 10) and
ECOSAR (Ref. 11). QSARs can a0 be gpplied to chemicas with acommon mode of toxic action, such as nercodswhere
the mechaniam is dependent on a.chemica’s hydrophobidty (eg. log Pay). 1t should be noted that QSARs are vaid only for
liquids at room temperature and for solids on which data.on water solubility are available

20. QSARs for cheamicas with a common mode of toxic action were discussed in the OECD Utrecht Workshop for
two dasses Class| (inert chemicals basdine toxiaty) and Class 1l (lessineat chemicds) shownin Teble 2. For aClass|
chemicd, QSARs may be usad to esablish whether the expearimental toxidity of achemical agreeswith basdine toxiaty. If
90, then QSAR equietions may be used to extend the data.on fish, Daphniaand dgee. For aClass|i chemicd, esimetion by
QSAR can be dore for acute toxidty to fish dthough QSARS should not be used when rdigble exparimental data are
avalable (Ref. 2).

Table2. Categorisation of Chemicalsfor QSARsfor Approach by Common Modeof Action

Class Structure Available QSARs Reliability
Class | aliphatic alcohols, aliphatic ketones, aliphatic acute and chronic tox. concentration can be
ethers, alkoxyethers, aliphatic halogenated to fish and to Daphnia | predicted
hydrocarbons, saturated alkanes and magna, chronic tox. to
hal ogenated benzenes (only C,H,N,O,F,Cl,Br agae (for only non-
could be included) polar narcotics)
Classll non-or weakly acidic phenols, aromatic amines | acute tox. to fish arange can be
and anilines, aiphatic primary amines, weakly | (phenol and primary predicted
basic pyridines aromatic amines)
21 A recent evalugtion by the US and EC of QSARS ussd by the US EPA OPPT has demondrated good agreament
between predicted and messured toxidty for Daphnia and fish (Ref. 12).
22, A PNEC may be daived from QSAR edimates in combination with or without experimenta data by the
gpplication of assessment factors, usng vaues Smilar to those proposed for expearimenta data
23. QSAR can ds0 be usad to vdidate laboratory tests or to decide which further detaare necessaxy.
Bxtrapolation Methods
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24, Extrgpolaion methods which dlow for different sangtivities of other, nonHtested, gpecieswithin ecosysems can
be used to esimate a PNEC when chronic toxidty data are avallanle  Three extrgpolaion methods, which reguire at leest
laboratory deta on the chronic toxidty of a chemicd to five or more different aquatic gpedies are avalabdle through a

computer program (Ref. 3).

(Sami-) Fidd Test

25. If the results from teding usng complex sydems such as mullti-gpedes laboraory sysems microcoams
expaimenta ponds and fidd trids are avalable, a comprehensve assessment should be conddered. Although there are no
internationally agreed protocolsfor ecosystem tests up to now, muilti-gpedes tests have been developed by USEPA (Ref. 13
and 14) and guidance for multi-gpedies sudies has been devdoped by SETAC (Rd. 15 and 16). Criteria for judging the
goplicability of theseresultsfor esimation of a PNEC in the comprehensve assessment are recommended in Ref. 1.

454  Aquatic Effects Assessments Procedurefor S DS Chemicals
A. Evauation of data.used for the assesament

26. Before condudting an effects assessment, data should be evauated for thar adequiecy. For example, it should be
afirmed that the tes and effect concentrations did not exceed the solubility limit. Test results usng solvents should
caefully beexamined. Other ariteriaare mentioned in Section 3 of Ref. 1 or Annex 1 to this document.

B. Asesmet possblewhen only SDSdaaaeavalade
Aseessment Fadors

27. The expaimenta dataon aguatic effects available from SIDS testing will indude:
- thefish acutetes;
- theDaphnia acute te;
- thedgd test (usudly acute data); and, possbly
- the Daphnia chronic tegt (in caseswhere thereis concarn about long-term effects in the aguiatic environment)

28. The recommended gpproach for esimating a PNEC with such alimited data st isto use assessment factors (see
paragrgphs 13-18). Table 3 shows datawhich would be obtained from the SDS Dossers and the assessment factorswhich
could be gpplied. The gpproach to the sdection of an assessment factor is destribed beow, taking current discussonsinto
congderation.
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Table3. Datain the S DSDossersand Assessment Factorsfor Egimating an PNEC

Cae Daaavaldie Range of Assessment factor
@ ECoage 100- 1000
ECSO Daphnia (24-48nr acute test)
LGsofisn oam)
(b) N(EC Daphnia (14-21d chronic toxicity test) 10 - 1m
NOEC agee (72m)
[NOEC fish @ronic tosicity tes)]

[Note]

1. Incese(d), dl threeacute dataareinduded inthe SIDS.

2. Incaze (b), NOEC, g is a DS demat and NOECoaphiia may dso be induded in the SIDS for cartain
chemicdls NOEG:« isavallablerardy.

29, When only acute toxicity detaiin the DS are available, an assessment factor of between 1000 and 100 is gpplied
tothelowes L(E)Cw [i.e case (d)]. A factor of 1000 is a consarvaive and protective factor and gpplied when only limited
daa ae avalable i.e this vdue may be reduced to 100 if evidence is avalable to suggest that this may be a more
goproprigtefactor. Such evidencewould indude:

(1) avalahility of daafrom awide vaiety of soedesinduding those which are conddered to represant the most
sendtive pedies,

(2 information, from dructurdly smilar compounds or QSAR, to suggest thet the acute to chronic ratio is
likdy to be lower then that for many other compounds;

(3 information to suggest thet the chemical acts in a non-gpedific or narcotic manner, with little inter-gpecies
vaiaionintoxidty; and

(4) information to sugges thet the chemicd's rdease would be short-term or intermiittent, and the chemicd
would not be persgent in the environmern;

30. When donic toxicity detaare avaladle in addition to acute data, an assessment factor of betwean 100 and 101is
goplied to thelowes NOEC [i.e case (b)], taking the fallowing Stuation into account:

(1) If chronic NOEC is avaladde from one or two pedies represanting one or two trophic levds (i.e fish,
Daphnia or algae), afactor of 100 or 50 is gpplied to the lowest NOEC. In this case, a PNEC vaue derived
from chronic data should be compared to that derived from the lowes acute data It isthen the lowest vdue
thet is compared to the PEC.

(2 If chronic NOECs are available from three gpedies representing three trophic leves (i.e fish, Daphnia and
dgee), afactor of 10 is gpplied to the lowest NOEC. I thereis convincing evidence that the mogd sendtive
gedies has been teded, a factor of 10 may dso be goplied to the lowest NOEC from two Spedies
representing two trophic levels (i.e. fish and/or Daphniaand/or agee).

3L Vaiation in the assessment factors gpplied should be dearly jutified in the assessment report.
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QSAR Approach

32. In the SDS Programme there is a preference for usng meesured data in effects assessment and in esimetion of
PNECs However, if gopropriste QSARs are avalladle, they could be used and PNECs esimated by gpplication of suitable
aseament fadtors. A factor Smilar to thet shown in Table 3 could be usad. In this case the QSAR usad and its relighility
should dearly beindicated.

C. Asessment Posshle When DaaBeyond SDSae Avalldde

Bxtrapolation Methods
3. It is conddered that extrapadlation methods for the esimation of a PNEC in a refined assessment will not be an
option for mogt HPV chemicas because chronic NOEC vduesfor & leadt five different spedies are reguired.

(Sami-) Fidd Test
A The reaults of (sami-) fidd sudies induding short-term multi-gpedies trias and long-term mesocoam trids are

not thought to be avallable for many HPV chemicds Wherethey are avallale and are conddered gppropriate, they provide
the bed's for a comprehengve efects assessment in combination with chronic toxidty data  The assessment factor to be
usad will need to bereviewed on acasa-by-case bads

D. Condderation of Indirect Effects Assessment and Assessmant on Barthic Organiams

35. In ddition to the effects assessments usng pdagic aguaic organiams, assessments of indirect effects on birds
and mammals and effects on benthic organiams (Ref. 4) could be done if information on the chemicd uggeds possble
hezard. However, these are thought to be beyond the soope of the initid assessment of HPV chemicds with SDS. Some
methods mentioned in Ref. 1 and Ref. 7, namdy an gpproach using BCF for indirect effects and the equilibrium partitioning
method for benthic organisms, could be congdered. However, assessments carried out usng only deta available in SDS
may beveay unoatan.

455 Qutcomeof thelnitial Assessment

36. It should be dressed thet dl initid assessmentsin SDSwork should be extremdy dear with regard to how they
were deveoped, induding goproaches taken, any data used, and any assumptions made. Also data and edimations of
expoare of a chemicd which were usad should be mentioned dearly. Examplesin Ref. 1 are conddered quite ussful not
only for underganding the assessment procedure but dso for amodd form of the report of the aqutic effects assessment.

37. If the condudons of the initid assessment of a chemicd suggest a possible risk to agudic organisms, a more
predise ass=ssmantt by further testing, as wel as daborating exposure assessment, could be conddered and proposed. For
example, in cases where an estimated PNEC was derived from the results of acute toxicity tests and assessment factors
doing chronic tests with gpproprigte pedes (eg. most sendtive pedes in acute tests) would be conddered as one of the
possible further adtivities  Also if there is a posshility of indirect effects on birds and mammads or a possble hazard to
benthic organiams, assessments on these could be cond dered and proposed for the next phase
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Annex 1

Criteriafor Evaluation of Data

A. Octand-water Partition Codfficent

1 The octanol-water partition coefficent (P.) should be examined carefully because it is veary aiticd to theinitid
asessment of potentid hezard. For example, determination of P, by the sheke flagk method is not suitable for highly
hydrophobic chemicals (log Py > 5).  For those chemicals, the dow dirring method or generator column method can be
used. It should dso be noted thet log P, may not work for surfectants, polymers, inorganics, and organometalics

B. Bioaccumulation

2 Data on bicaccumulaion are prindpally used only for evauating indirect effects of a chemicd. They could be
obtained through a QSAR eqution by usng P, as well as by experiment. 1t should be noted that smple bioaccumulation
QSARSs often cannot prediict the concentrations of extremely hyadrophobic chemicals under fidd conditions. If morethan one
bioconcentration factor (BCF) isavaladle for the same spedies, the geometric mean for the gpedies could be usad; however,
the test concentration should be taken into acocount. If BCFs are available for two or more pedies, the highest factor for a
trophic levd should be usad. BCFsfor dgae, dgphnids and fish should not be mixed and should be kept separate for eech
trophiclevd.

C. Aquatic Toxiaty

3. Realts of dronic toxidty tets ae prdared for chemicds that have been down to
bioconcentrate/bioaccumulate or are potentialy bioaccumulative: For some of these chemicals a 96-hour exposure in acute
tests may nat be auffidently long. In any case, the water solubility of the test subgtance must be meesured or predicted and
the solubility limit must be compered to effect concentrations (eg. 96h+L Cs)).

4 Interpretation of the datais important. For example, the key agpects of the Sudy methods which affect gudy
qudity, such as measured or nominal concentration, control response, use of "insangtive” pedes, and water qudity vaues
should be consdered.  Endpoints which have direct ecologicd rdevance (eg. survivd, growth, reproduction) should be
given more weight than other endpoints (eg. biochemica parameers). Condderdtion of test gpediesis dso important; for
example, in those caseswhere chronic Sudies have not been done with the most sendtive pedesinthe acute teds

5. If saverd toxiaty dataare avalldble for onetest pedes, thefollowing rulesmay be gpplied:

- If these ddta are based on the same effect parameer (endpoint) and the same time period, the geometric
mean vaue should be used.

- If different effect parameters or different exposure times within the same pecies are used, only the lowest
vaue from the longest test time should be usad taking into account the importance of the endpoints and the
expoaure paiodsinthevarious teds

-- Datausad for the extrgpolation methods as destribed in Section 5 of Ref. 1 areredtricted to NOEC vaues or
geometric meen MATC vaues [MATC = (NOEC x LOEC)"]. Results of chronic tests reporting only the
lowes tes concertration (LOEC) might be induded if they are converted to esimated NOEC vdues
gpproprictdy.  For example, the equation: NOEC= LOEC/2 could be used in severd cases Regresson
methods a0 can be usad for esimation.
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